Multimerization of the receptor activator of nuclear factor-kappaB ligand (RANKL) isoforms and regulation of osteoclastogenesis.
The receptor activator of nuclear factor-kappaB ligand (RANKL), a member of the tumor necrosis factor family, is a transmembrane protein, which is known as an essential initiation factor of osteoclastogenesis. Previously, we identified three RANKL isoforms. RANKL1 was identical to the originally reported RANKL. RANKL2 had a shorter intracellular domain. RANKL3 did not have the intracellular or transmembrane domains and was suggested to act as a soluble form protein. Here, we show that RANKL forms homo- or heteromultimers. NIH3T3 cells transfected with RANKL1 or RANKL2 form mononuclear tartrate-resistant acid phosphatase-positive preosteoclasts in an in vitro osteoclastogenesis assay system. Coexpression of RANKL1 and RANKL2 induces multinucleated osteoclasts. RANKL3 has no effect on the formation of preosteoclasts or osteoclasts but significantly inhibits fusion of preosteoclasts when coexpressed with RANKL1 and RANKL2. These findings imply the presence of multiple multimeric structures of RANKL, which may regulate bone metabolism.